Materials and Methods

Time of Flight Secondary Ion Mass Spectrometry (ToF-SIMS). ToF-SIMS analysis was
performed using a ToF-SIMS IV time-of-flight instrument (ION-TOF GmBH). An ION TOF, ToF SIMS IV instrument equipped with a Bi liquid metal ion gun (LMIG) was used to analyse the surfaces. A Bi 3+ primary ion source operating at 25 kV with a beam spot of 1-2 μm was used in high current bunched mode and directed at the surface at a 45 °C angle. A low energy electron flood gun was used to compensate for charging of the sample. Spectra were calibrated with m/z=1 (H + ), 15 (CH 3 + ) 26 (C 2 H 5 + ) 43 (C 3 H 7 + ) 57 (C 4 H 9 + ). Spectra were normalised to total ion counts and analysed using Surface lab6 software. Numerical data reported was generated by the division of the images into quadrants using ROI editor on the duplicate samples to calculate average values.
Raman Spectroscopy. Raman analysis was carried out using WiTec alpha300 instrumentation, which facilitated the mapping of 30 x 30 μm areas. The false colour Raman map of intensity were obtained using a 532 nm excitation laser selected to match one of the Raman bands of the substrates.
The parameters were set as following: λ ex = 532 nm, 0.2 s, integration time, 100 x objectives. The intensity of the 1608 cm -1 band was mapped resulting in a false colour image of the Raman enhancement over the analysis area. Three maps were taken from three separate, identically prepared samples. All maps from samples with the same time resembled one another to a high degree highlighting the reproducibility of the Raman response from the substrates. , Five Raman spectra were averaged to get a representative spectrum for each sample.
Surface Enhanced Raman Spectroscopy. To collect SERS spectra/maps from the surface, first a drop of Au colloid was added onto the surface of the sample, allowed to interact with the surface for 30 minutes and then pipetted out before SERS mapping. To collect a map 100X objective was used with 532 nm exciting laser at 0.2 s integration time. Au colloids were prepared according to the Lee and Meisel method 1 . Note that mapping was carried out while the area is still wet, this protocol was used to minimise the drying effect and forming unwanted hot-spots which give non-uniformity.
Experimental Section
Peptide Surface Preparation. Glass coverslips (d= 13 mm, VWR) were cleaned by sonication in acetone, ethanol, methanol and milli-Q water ( respectively for 15 min each, followed by drying the coverslips in oven at 75 °C overnight, before cleaning in piranha solution). In a typical clean-up procedure, glass coverslips were immersed in piranha solution for 1 h before washing them in milli-Q water, followed by subsequent drying.
The dry glass coverslips were silanised by immersing them in (3-glycidyloxypropyl) trimethoxy silane for 1 h at 37 °C. After 1 h, coverslips were washed with acetone 3 times to remove unfunctionalised silane and then dried in an oven. PEG 26 -diamine (NH 2-PEG-NH 2 , Polypure, Norway)
was melted onto the dry silanised coverslips at 75 °C and left to react in the oven for 48 h before washing the excess PEG away three times in milli-Q water. One amine group of the PEG-diamine is used to functionalise the silanised glass coverslips, leaving one free amine, which will be used subsequently for peptide synthesis.
For the peptide synthesis, the dry PEG amine functionalised glass coverslips were placed in a clean, anhydrous DMF for 2h. After washing the surface in DMF, ethanol, methanol and DMF the next amino acid was functionalised using the same protocol.
After completion of the desired peptide sequence, the side groups of the amino acids were removed by immersing the coverslips in 90 % trifluoroacetic acid (TFA) in water for 4h. After completion of the deprotection, the coverslips were washed in a similar washing step as before (DMF, ethanol, methanol), followed by washing them in milli-Q water and blow dried in nitrogen followed by storing the sample in a polycarbonate desiccator in vacuum before further use.
Elastase Treatment. The terminal Fmoc-group was enzymatically cleaved by porcine pancreatic elastomer reconstituted in phosphate buffer saline (PBS). For elastase treatment, 2 ml of 0.1 mg/ml elastase was added to the coverslips in 24-cell plate and incubated at 37 °C for 48h followed by washing in ethanol, methanol and milli-Q water. The coverslips were dried in nitrogen and stored in a polycarbonate desiccator before further analysis. 
